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which are useful as central nervous system depressants,
tranquilizers, sedatives:and muscle relaxants.
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1
1,5-BENZODIAZEPIN-2-ONES ¥, Jcontinue
RELATED APPLICATION N -
This is a divisional apphcatlon of application Ser. No. —@: Rz _
404,071 as filed Oct. 5, 1973, now U.S. Pat. No. | N
4,033,947. \0
OBJECTS OF THE INVENTION 16 Y,
It is an object of the present invention to prowde new
compounds which are useful as central nervous system ; | 4. Z _SRS
" depressants, tranquilizers, sedatives and muscle relax- 5. Z="halogen
ants. Another object is to provide methods for the prep- 6. Z=OR" O
aration of these compounds. Another object is to pro- 15 ' J
o a =S P + AROUIET 00) P 7. Z=NHNHCOR®
vide compositions for the administration of the com- 8. Z=NHNH,
. pounds of the invention. These and other objects of the &
present.invention will be apparent from the following | | NO;
- -description. 20 o Ny X, @
S
SUMMARY OF THE INVENTION “( ~ NH
. It has now been found that 1H-s-triazolo{4,3- N | o |
- ajf1,5]benzodiazepin-1, 5(6H)-diones of the following > Xa | ORS5 Y,
| formula | _- |
. N N\
lf’ o 10
N Y
\ 30
9
In the foregoing formulas
35  Rlis H; alkyl of 1-3 carbons optionally substituted by
amino, by mono-alkyl wherein the alkyl radical
contains 1-3 carbons, by dialkylamino wherein the
v alkyl radicals contain 1-3 carbons, by phenyl
" wherein the phenyl ring is optionally substituted by
490 one or more D groups wherein D is as defined
' . SR below; or phenyl wherein the phenyl ring is option-
muscle relaxants in mammalian SPECiES. D 1s as defined below;
| 23 -
DETAILED DESCRIPTION 45 R éz 1?—;,.{::llgliyl of 1-3 carbons, hydroxy or acyloxy (1-4
The novel 1H-s-triazolof4,3-a][1,5]benzodiazepin- X and Y can be the same or different and are hydro-
_1,5(6H)-diones of formula 1 are useful CNS depressants, gen, F, Cl, Br, trifluromethyl, alkyl of from 1-4
 tranquilizers and sedatives. The compounds of formulas carbons, alkoxy of from 1-4 carbons, nitro, cyano,
3-12, and the novel compounds of formula 7 are inter- 50 amino, alkanoylamino of 1-4 carbons, alkylthio of

l-4carbons, alkylsulfinyl of 1-4 carbons or alkyl
sulfonyl of 1-4 carbons;

D can be alkyl of 1-3 carbons; halogen, preferably
bromine and chlorine; triflaoromethyl; alkoxy of
1-3 carbons; and nitro.

R4 is alkyl of 1-3 carbons optionally substltuted by
amino, monalkylamino of 1-3 carbons, dialkyl- .
amino of 1-3 carbons, and phenyl wherein the
phenyl ring 1s optionally substituted by one or
more groups as defined for D. |

~ R3is alkyl of from 1-4 carbons benzyl or phenethyl;

nis0, 1 or2;
R5 Is a group of formula
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where P and Q may be the same or different and
may be hydrogen or phenyl optionally substituted
by one or more groups as defined for D, with the
prowso that at least one of P and Q is aryl.

Réis alkyl of 1-4 carbons optionally substituted by
phenyl.

SYNTHESIS

The 1H-s-triazolo[4,3-a]{1,4]benzodiazepin-1,5(6H)-
diones of formula 1 can be prepared by several methods.

One method (hereinafter called the first method) for
the synthesis of compounds wherein R’ 1s hydrogen
involves reacting a compound of formulas 3-6 with
from about 0.8 to about 6.0, preferably from about 1.0 to
about 3.0 molar equivalents of an alkyl carbazate of

formula

I
R6OCNHNH,

(where R¢ is as defined previously) either along or,
preferably, in an inert, organic solvent or mixture of
solvents. Typical organic solvents which may be used in
the above reaction include aryl hydrocarbons, e.g.,
benzene, toluene, xylene and the like; chlorinated hy-
drocarbons such as di-, tri-, tetrachloroethanes and the
like; lower molecular weight alkanols of 1-4 carbons
such as ethanol, tertiary butyl alcohol, n-butanol and
the like; N,N-dialkylformamides, N,N-dialkylalkanoy]
amides wherein the alkyl and alkanoyl radicals have 1-4
carbons, such as dimethylformamide, dimethylacetam-
ide and the like; hexamethylphosphorous triamide,
ethers, such as dioxane and the like and di-lower alkyl
sulfoxides, such as dimethyl sulfoxide and the like. The
reaction is carried out at from about 40° C to about 320°
C, preferably from about 80° C to about 250° C, until a
significant amount of end product is obtained, typically,

for from about i to about 92 hours, preferably from -

about 1 to about 48 hours.

The final product of formula 1 wherein R’ is hydro-
gen is isolated by conventional techniques. For exam-
ple, the reaction mixture is evaporated and the residue 1s
partitioned between aqueous sodium bicarbonate and a
water-immiscible inert, organic solvent, such as haloge-
nated hydrocarbons, e.g., methylene chloride, chloro-
form or trichloroethylene; alkyl esters wherein both the
acid and alcohol from which the ester is dertived may

4

- from about 1 to about 3 molar equwalents of acyl deriv-
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have from 1 to 4 carbon atoms, e.g., ethyl acetate, pro- -

pyl acetate, ethyl propionate and the like. The organic
solvent is washed with water, dried and- chrornato-
graphed. - -

Another method for the synthesis of compounds of

50

formula 1 wherein R’ is hydrogen involves heating .

compounds of formula 7 either alone or in an inert,
organic solvent at from about 60° C to about 350° C,
preferably from about 80° C to about 300° C for from
about % to about 72 hours, preferably from about 1/6 to
about 12 hours. Typical inert, organic solvents that are
used are those defined in the first method. The products
are 1solated by conventional techniques. For example,
the reaction is diluted with a water-immiscible, inert,
organic solvent, washed with water, dried and chro-
matographed.
Another method
method) of synthesis for compounds of formula 1
wherein R’ is hydrogen involves reacting compounds of
formula 8 with from about 0.8 to about 6, preferably

(hereinafter called the third

55

635

atives of formula -

(where W is —ORS or halogen, preferably chlorine of
bromine), in the 'presenee of a tertiary amine base in an
optional inert organic solvent. Typical inert orgamc
solvents which may be used include aryl hydrocarbons
such as benzene, toluéne, xylene and the like; chlori-
nated hydrocarbons such as tri- and tetrachloroethanés
and the like; ethers such as 1,2-dimethoxyethane, tetra-
hydrofuran, dioxane and the like; N,N-dialkylforma-
mides and N,N-dialkyl alkanoylamides wherein the
alkyl and alkanoyl radicals have 1-4 carbons such as
dimethylformamide, dimethylacetamide and the like.
Typical tertiary bases include pyridine and the like-and
triethylamine and the like. The reaction conditions and
the isolation of the products are as desenbed in the first
method. |
Compounds of formula 1 where R’ is alkyl of 1-3
carbons substituted by amino, by mono-alkylamino of
1-3 carbons, by di-alkylamino of 1-3 carbons or by
phenyl optionally substituted by one or more D groups,
are prepared by reacting compounds of formula 1
where R’ is hydrogen with from about 0.5 to about 12,
preferably from about 0.8 to about 1.2 - molar equivalents
of an appropriate base, followed by reaction of the thus
formed salt with a corresponding molar equivalent of an
appropriate substituted alkylating agent of formula
R4—M where R4is as defined previously and M is halo-
gen, preferably chlorine, bromine, iodine;

(l:l)
|
O

or an alkyl or arylsulfonate of formula

o
J
—0—S—R’,
I
0

where R7 can be alkyl of 1-6 carbons or aryl of from
about 6 to 10 carbons optionally substituted by halogen,

nitro ‘or atkyl of 1 to 3 carbons, or R*—M may be any

other alkylating agent (within the definition of R¢) capa-
ble of 1ntrodueing a group as defined for R¢. The reac-
tion is run-in an essentially inert organic solvent.
Typical bases include alkali metal (preferably sodium
and potassium) salts as well as thallous salts of lower
molecular weight alkanols of 1-6 carbons such as meth-
anol, ethanol, propanol, isopropal, t-butanol, amyl alco-
hol and the like; alkali metal (preferably sodium) hy-
drides; alkali metals (preferably sodium and potassium);
alkali metal (preferably sodium and potassium) salts of
acidic hydroearbons such as triphenylmethane and the
like as well as any other base known to those skilled in
the art capable of generatmg salts of the acidic hydro-
gen of the triazole ring in compounds of formula 1 -
wherein R’ is hydrogen Typical organic solvents n-

clude those described in the first method.
The reaction is carried out at from about 20° C to

about 300° C, preferably from about 0° C to about 100°
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C for from about 0.2 hour to about 96 hours preferably
from about 0.5 hour to about 72 hours. =
The products are isolated by conventlonal tech-

niques. For example the reaction mixture is evaporated; -

the residue is diluted with a water-immiscible, inert

solvent such as methylene chloride, washed with water,

dried and chromatographed. |
Compounds of formula 1 wherein R’ 1s phenyl or

substituted phenyl can be prepared by reacting com- ;4

pounds of formula 1 wherein R’ is hydrogen with at
least from about 0.5 to a large excess, preferably at least
from about 0.8 to about 100, molar equivalents of a

phenyl halide, in the presence of a copper catalyst, in an

optional solvent containing from about 0.5 to about
1000, preferably from about 0.8 to about 100, molar

equivalents of an appropriate hydrogen halide acceptor.
The preferred phenyl halides are those of formula

AR—K where AR is phenyl optionally substituted by

one or more groups as defined for D and where K is
preferably chlorine, bromine or iodine. The preferred
copper catalysts are powdered copper metal, copper
oxides and cuprous and cupric salts. Optional solvents

include N,N-dialkylformamides and N,N-dialkyl alkan-

oyl amides wherein the alkyl and alkanoyl radicals have
1-4 carbons such as N,N-dimethylformamide, N,N-
dimethylacetamide and the like; dialkyl sulfoxides of
2-6 carbons such as dimethyl sulfoxide and the like; and
alkylphosphorous triamides of 4-10 carbons such as
hexamethylphosphorous triamide. Appropriate hydro-
gen halide acceptors include alkali metal (preferably
sodium or potassium) carbonates, bicarbonates, or
lower alkyl carboxylic acid salts thereof (e.g., acetates).

The reaction is carried out at from about 50° C to about
200° C, preferably at from about 90° C to about 180° C,

for from about } to about 72 hours, preferably for from
about 2 to about 14 hours. The product is isolated in a
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conventional manner. For example, the reaction mix-

ture is diluted with methylene chloride, washed with
dilute aqueous -ammonium- hydroxlde and chromato-
graphed. | e
- Compounds of formula 1 where R? 1s hydroxy are
prepared by reacting compounds of formula 9 with
hydrogen in the presence of an appropriate catalyst, in
an inert organic solvent. Typical catalysts include plati-
num, Raney nickel and, preferably, palladium
Typical solvents include lower alkanols of 1—4 car-
bons such as methanol, ethanol, and the like; fonmc
acid; lower alkanoic acids of 2-5 carbons such as acetic
acid and the like as well as other typical solvents well

known to those versed in the art. Typical hydrogena-

tion pressures are from about 0.1 to about 2000 atmo-
spheres, preferably from about 0.8 to ‘about 100 atmo-
spheres. The reactions are carried out for from about 4
to about 96 hours, preferably from about 1 to about 72
‘hours at from about 0° C to about 200° C, preferably

from about 20° C to about 120° C. The products are

isolated in a conventional manner. For example the
catalyst is filtered off, the solvent evaporated and the
product chromatographed. i | Sl

Compounds of formula 1 wherem R2is acyl of 1-4
carbons are prepared by reacting compounds of for-

mula 1 wherein R2 is hydroxy with from about 0.8 to
about 6, preferably from about 1 to about 3, ‘molar
equivalents of acyl derivatives of formula -

45

6

0
—
 R8=C—W

5

(where R3 is alkyl of from 1-3 carbons and W is halo-
' gen, preferably chlorine or bromine or

0O
.
—OCRS3)

either alone or optionally in an inert organic solvent, in
the optional presence of a tertiary amine. Typical inert
organic solvents which may be used include aryl hydro-
carbons such as benzene, toluene, xylene and the like;
chlorinated hydrocarbons such as tri- and tetrachlore-
thanes and the like; ethers such as 1,2-dimethoxyethane,
tetrahydrofuran, dioxane and the like; N,N-dialkylfor-
mamides and N,N-dialkyl alkanoylamides wherein the

“alkyl and alkanoyl radicals have 1-4 carbons such as -

dimethylformamide, dimethylacetamide and the like.
Typical tertiary amines include heterocyclic amines
such as pyridine and the like and trialkyl amines
wherein each alkyl radical has from 1-4 carbon atoms
such as triethylamine and the like. The reaction condi-
tions and the isolation of the products are as described

in the first method.

- Compounds of formula 7 are prepared by reacting
compounds of formulas 3-6 with from about 0.8 to
about 6.0, preferably with from about 1 to about 3,

molar equivalents of an alkyl carbazate of formula

lI
R6O—CNHNH,

in an inert organic solvent. _Typical solvents include
alkanols .of 1-4 carbons such as methanol, ethanol, t-

butanol, n-butanol and the like; aromatic hydrocarbons

‘such as benzene, toluene, xylene and the like; chlorn-
nated hydrocarbons such as methylene chloride, chlo-
- roform, di-, tri- and tetrachloroethane and the like;
_ethers such as tetrahydrofuran, dioxane, 1,2-dimethox-

yethane and the like; N,N-dialkylformamides, N,N-dial-
kyl alkanoyl amides wherein the alkyl and alkanoyl
radicals have from 1-4 carbons, such as N,N-dimethyl
formamide, N,N-dimethylacetamide and the like; hex-

. amethylenephOSphorous triamide and dimethyl sulfox-

50

39

ide. The reaction is carried out at from about —30° C to
about 160° C preferably at from about 30° C to about

120° C, until a significant amount of end product is

obtained, for from about $ to about 96 hours, preferably
for from about 2 to about 12 hours. The products of

formula 7 are isolated by conventional techniques. For

- example, the reaction is diluted with a water-immiscible
. inert organic solvent, washed with water, dried and
-, chromatographed.

Another method for the synthesis of compounds of
formula 7. involves reacting compounds of formula 8

~ with from about 0.5 to about 6, preferably from about
0.8 to-about 1.2, molar equivalents of acyl derivatives of

* ] - " . .
5 ' . . . . -I
L . . ) "
- " or : 1 Ia n
' 1

- formula

 RSOC—W
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(where W is as defined previously) in an optional inert

organic solvent, in the optional presence of a tertiary .

amine.
Typical tertiary amines include heterocyclic amines

such as pyridine and the like and tnalkylammes such as

triethylamine and the like.

Typical inert organic solvents include those de-
scribed for the third method. .

The reaction is carried out at from about —30° C to

about 150° C, preferably from about 0° C to about 80° C

for from about } hour to about 72 hours, preferably
from about 3 hour to about 14 hours.

The products of formula 7 are isolated by conven-
tional techniques as, for example, described in the first

- method. |
The starting materials of formulas 3-6 and 8 are de-

scribed in patent application Ser. No. 365,012 and refer-
ences cited therein.

The novel compounds of formula 1 are CNS depres-
~ sants and are useful as, for example, sedatives, tranquil-
izers and muscle relaxants in mammalian species, e.g.,
rats, mice and monkeys. Thus, for example, oral admin-
istration of a compound of the invention produces
ataxia dosage levels of from about 30 to about 200
mg/kg, specifically in rats at about 100 mg/kg.

The compounds of the present invention produce
decreased grip strength at a dosage level of from about
5 to about 50 mg/kg, specifically at a dosage level of
about 12 mg/kg when administered orally to rats.

The compounds of the present invention have a tran-
quilizing effect when administered orally at a dosage
level of from about 2 to about 25 mg/kg, specifically at
a dosage level of about 12 mg/kg when administered
via the oral route to rats in a conflict test procedure [cf.
J. R. Vogel, B. Beer, D. Clody, Psychopharmacologist
21, 1 (1970)].

The compounds of the present invention in the de-
scribed dosages may be administered orally; however,
-other routes such as intraperitoneally, subcutaneously,
intramuscularly or intravenously may be employed.

The active compounds of the present invention are
orally administered, for example, with an inert diluent
or with an assimilable edible carrier, or they may be
enclosed in hard or soft gelatin capsules, or they may be
compressed into tablets, or they may be incorporated
directly with. the food of the diet. For oral therapeutic
. administration, the active compounds of this invention
may be incorporated with excipients and used in the
form of tablets, troches, capsules, elixirs, suspensions,
syrups, wafers, chewing gum, and the like. The amount
of active compound in such therapeutically useful com-
positions or preparations is such that a suitable dosage
will be obtained. | |

The tablets, troches, pills, capsules and the like may
also contain the following: a binder such as gum traga-
canth, acacia, corn starch or gelatin; an excipient such

as dicalcium phosphate; a disintegrating agent such as
corn starch, potato starch, alginic acid and the like; a
lubricant such as magnesium stearate; and a sweetening
agent such as sucrose, lactose or saccharin may be
added or a flavoring agent such as peppermint, oil of
wintergreen, or cherry flavoring. When the dosage unit
form is a capsule, it may contain in addition to materials
of the above type a liquid carrier such as a fatty oil.
Various other materials may be present as coatings or to
otherwise modify the physical form of the dosage unit,

for instance, tablets, pills or capsules may be coated

with shellac, sugar, or both. A syrup or elixir may con-

8

tain the active compounds, sucrose as a sweetening
agent, methyl and propyl parabens as preservatives, a
dye and a flavoring such as cherry or orange flavor. Of

~ course, any material used in preparing any dosage unit
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benzodiazepine-1,5-dione---"

form should be pharmaceutically pure and substantially
‘non-toxic in the amounts employed.

In the following examples all reactions are run under
an inert atmosphere (e.g., argon), at room temperature,
using anhydrous solvents unless otherwise indicated; in
addition, reactions which are heated are subsequently
cooled to room temperature for work-up. In general,
solvents are evaporated in a rotary flash vacuum appa-
ratus. In this patent application, the full name of the
parent ring system of compounds described as indicated
in Column I below is as indicated in Column II.

[ - | I1

“---1H-s-triazolo[4,3-a][1,5]- *“.-n2,4,5,6-tetrahydro-1H-s- .
triazolo[4,3-a][1,5]-
benzodiazepine-1,5-dione---"
*.--2,3,4,5-tetrahydro-1H-
1,5-benzodiazepin---"
**<e-4,5-dihydro-3H-1,5-
benzodiazepin---"

“-—-1H-1,5-benzodiazepin---"
*---3H-1,5-benzodiazepin---"’

EXAMPLE 1

8- chloro 6-phenyl- lH-s—tnazolo[4 3-a][t, 5]benzodlaze-
pine-1,5-dione

Method A |
30.2 g of 7-chlor0-5-phenyl-1H-1,5-benzodiazepin-'

4-one-2-thione and 33.4 g of ethyl carbazate in 600 ml

dimethylformamide are refluxed with stirring for 24
hours. During this time, argon is bubbled through the
reaction mixture. The reaction is evaporated in vacuo
and the title compound is obtained as described in Ex-

ample 1, Method B.

Method B

- 7.50 g of 2-(methylthio)-7-chloro-5-phenyl-3H-1,5-
benzodiazepin-4-one and 6.27 g of ethyl carbazate are
refluxed in dry dimethylformamide (300 ml) while a
slow stream of argon is passed through. After 24 hours,
the reaction mixture is evaporated to dryness, azeo-
troped with benzene and triturated with water (25 ml).
The precipitates that formed are filtered off and dried.
This material is chromatographed on a florisil column
(10 g) eluting successively with methylene chloride (60
ml), CH,Cl,:EtOAc (6:4, 90 ml) and ethyl acetate (75
ml). The fractions containing the product are combined
and evaporated to give the title compound. The prod-
uct is recrystallized from ethyl acetate-hexane.

Method C

3.0 g of 2,7-dichloro-5-phenyl-3H-1,5-benzodiazepin-
4-one and 2.5 g of ethyl carbazate in 50 ml of dioxane
are refluxed under argon for 24 hours. 2 ml of water is
then added, the reaction stirred for 1 hour and the sol-
vent evaporated. The residue is taken up in methylene
chloride, washed with dilute aqueous sodium bicarbon-
ate, with water and dned. The solvent is evaporated

- and the residue is chromatographed on 10-1000pu silica

gel thick layer plates (20 X 20 cm) with ethyl acetate-
ethanol (9:1) as eluant. The main band, having an ap-
proximate Rf range of 0.12-0.28, is removed, stirred
with acetone-methanol (9:1) and the silica gel filtered

‘off. The filtrate is evaporated to give the title com-

pound
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Method D -continued
- 1 | | I1
Followmg the procedure of- Example 1, Method B, — _
~ but substituting 15 g of 2-methoxy-7-chloro-5-phenyl- ??@:ﬁ%ﬂ'ﬂiyge ﬁ:ﬂﬁf‘ﬁ Ak
3H-1,5-benzodiazepin-4-one for 15.8 g of 2-(methylth1- 5 -20. 2-(methy lthw)-?-chloro- 8-chloro-6-( 3-meth]ylphen yl)-
0)-7-chloro-5-phenyl-3H-1,5-benzodiazepin-d-one  in ' JEHESWEPEBDIE  (Betreen el iallol
Example 1, Method B, the title compound is obtained. .. 21. 2-(methylthio)-7-chloro- 8-chloro-6-(4-methylphenyl)-
| L . 3-«(4-methyiphenyl)-3H- 1H-s-triazolo[4,3-a][1,5]-
Method E 1,5-benzodiazepin-4-one benzodiazepine-1,5-dione
| L | 22. 2-(methylthio)-3-methyl-  4-methyl-8-chloro-6-phenyl-
3 g of 3-(7-chloro-5-phenyl-3H-1,5-benzodiazepin- 10 . g,-ecnhlgép-s-ppcﬂ-BH-l,S- | ; H-s-télazolo[413;a11[1 ,5]-

» . . | ' | 2001aZepin ne enzodaiazepin- i00¢C
fl—one-z-yl) carbazic aCId etlmyl estar is heated at approx- 2. 2_(me1_,hyhh§0)_3_(benzyl_ 4_(benzylofy) 2ehloro-6-
imately 50° C above its melting point under argon for 25 oxy)-7-chloro-5-phenyl- ~  phenyl-1H-s-triazolo-
minutes. The reaction is cooled, dissolved in methylene OH-1,5-benzodiazepin-4- 2‘1’3{:]{13?{11?322‘}‘"3'
chloride and purified by column chromatography as  24. 2-(methylthio)-3-methoxy- 4-methoxy-8-chloro-6-phenyl

“described under Method B above to give the txtle com- 15 g;gmﬁéeggﬂﬂéff” _ é:ln-;-;gilgggr[:i3gﬂ]d[£ié
Pound B | 23. 2-(methylthio)-8-methyl- 9-methyl-6-phenyl-1H-s-
| 5-phenyl-3H-1,5-benzodia- triazolo[4,3-a][1,5]benzo-
EXAMPLES 2-27 ’ zepin-4-one diazepin-1,5-dione
| . 26. 2-(methylthio)- 8-chloro- 9-chloro-6-phenyl-1H-s- .
Followmg the procedure of Example 1, Method B, 5-phenyl-3H-1,5-benzo- triazolo[4,3-a](1,5]-
but substituting the compounds indicated in Column I 20 . -gfﬁeeﬁfymgis-(t " e A
below for 2-(methylthio)-7-chloro-5-phenyl-3H-1,5- fluoromethyl)-5-phenyl- Fhenyl-]H-s-tnazO]Q[q. 3-a]-
benzodiazepin-4-one in Example 1, Method B, the com- o> -benzodiazepin- 1,5}benzodiazepin-1,5-dione
pounds indicated in Column II are obtained.
i | I 2 EXAMPLES 28-34
2. 2-(methylthio)-5-phenyl-3H- 6—phenyl-—1H-s-tnazo]o- _Ae R} _ _
|5-benzodiazepindone . [43-a][1,5}-benzodiazepine- 8-chloro-6-phenyl-1H-s-triazolo[4,3-a][1, S]benzodlaze
- _- | 1,5-dione | leE-l 5-dione
> 2-(11;?111 ylﬂfliﬁ)'q-t?.rghinsm- I.}(Imfgqomimﬁhf D]ﬁ s?ﬂn'yl- Following the procedure of Example 1, Method B,
methyl-S-pheny -1,5- -s-triazolol4,3-a[ 1,5]- i villg LIC ape 4, ’
. ge(ﬂm&laf:hlim)jﬂnte : gﬁfiit'ﬂdlg_zetl:meilﬁid;ﬂne 30 but substituting the alkyl carbazates indicated below for
4. 2-(me 0)-7-nitro-3- -nitro- enyl-1H-s-
- phe,,yl_g‘H_l S-benzodia- tﬂamlo[fg,_a][l,;,]_ o ethyl carbazate in Example 1, Method B, gives the title
s, honioei  ompound
5. 2-{methylthio)-7-met yl-5- . -methyl-6-phenyl-1H-s-
phenyl-3H-1,5-benzodia- triazolo[4,3-a][1,5)- | 28. methy] carbazate
zepin-4-one ) l;enzoliliaze;;‘in?-l-lj-]dilcirlm- 3'5 29, propyl carbazate
6. 2-(methylthio)-7-methoxy-  8-methoxy- enyl-1H-s- .
~ 5-phenyl-3H-1, S-benzodla- .?33019[4:?';&1_:5]]3‘3“30‘ g? gg&ogg:bz;l::zate -
zepin-4-one 1azepine-1,5-dione - . DL _
7. fﬂgn;eghyglmlol)-;féllieghyl- .?ﬁme:hylthlio[);g-pllﬁlg]l- 32. isobutyl carbazate
10)-2-phenyl-3H-1,5- - 111-8-1riazolo|4,0-aj| &, J-
benzodiazepin-4-one ‘benzodiazepine-1,5-dione 33. _.S¢condafy butyl carbazate
8. 2-(methylthio)-7-pentyl-5- 8-pentyl-6-phenyl-1H-s- 34. n-hexyl carbazate
phenyl-3H-1,5-benzodia- ::iriazolo[4,§-§!£1,5]benzo- 40 |
zepin-4-one - diazepine-1,3-dione XAM 3 5
9. _.g.(:ﬂethll:t,’hﬁo% ;/-E:ntgzy- : S-Fontolzt;)i;ﬁ;phﬁ:lnglilﬂ- E PII:E | 3H 55 d
-p £nyi- -1,2-D€NZOala- - S-rIdZolo| %, 0-a) 1,72]~ _ e - o - -
repindone benzodiazepine.1 5-dione 2 (Methylthio) 7 chloro S-pheny enzodiaze
10. 2- (mothylthlo)-’i-bromo-ﬁ- * 8-bromo-6-phenyl-1H-s- Pln'4'0ne
ph&nﬁﬂél benzodia- . E?::f;ﬂf: %?ﬁ:&? e a5 To 3.03 g of 7- chloro-S-phenyl 1H-1,5-benzodiaze-
zepin-4-one = - - |
11. 2-(methylthio)-7-fluoro- B-ﬂuorTﬁ-flgen 11511'1 pin-4-one-2-thione in a solution of 0.40 g of sodium
ief,lflfﬂs? -1,3-benzodia- ;:;‘zajg,:iep,ﬂfl SLme hydroxide and 15 ml of methanol is added, with stirring
12. 2-(methylthio)-7-cyano- ~ ~ 8-cyano-6-phenyl-1H- a solution of 1.4 g of methyl iodide in 10 ml of methanol.
geg?:ﬂgfl ,>-benzodia- - ;;;‘zagggg:pfnﬂ[ll ’ss!éi one Stirring is continued for.1 hour, the reaction is then
13; 2-(ethylthio)-7-chloro-.  8-chloro-6-phenyl-1H- 5o evaporated and suspended in methylene chloride (30
g;gl::ﬂgg*l ,5-benzodia- - ;;;‘zacfg}:i:pinﬂg[} 2 ml). The suspension is filtered through a short Florisil
14. 2-(methylthio)-7-chloro- .  8-chloro-6-(2-fluoropheny 1)- column; the column is washed with ethyl acetate. anf:'l.
?—%ﬁuo;gphenyl)ilg- éH-sglazolOP‘- 33-35]—[5 ) the combined filtrates are evaporated. The residue is
-0EnzZOd1aZEpIn ne ~DENZO0A1AZEPINC~ 10ne
15. 2-(methylthio)-7-chloro- _8-ch]oro—6—(3-chlorophenyl)-’ tnturated with 2 minimum amount of absolute ethanol
5-(3-chlorophenyl)-3H- - IH-s-triazolo[4,3-a][1,5]- 55 and the title compound is filtered off and dried.
l,S-benzodiazepin—l?-one _- Eenlflodiazﬁ?fgl;},s-diﬁne )
16. 2-(methylthio)-7-chloro- -chloro-6-(4-chlorophenyl)- X A -
?-gﬁhlcggphonyl-)igl- o -gi-sgéi_azolo[%f:'l-ls:ﬂﬁ} 1 " E SJPL]:;‘SE‘:36 391 35t :
y2-DENZOCIAZEPIN-F-0NE nzodiazepine-1,-gione Following the procedure of Example ut substitut-
17. 2-(methylthio)-7-chloro- FB-chloro-G-(Z-methoxyphenyl)— . the co 5 ou pds indicated in Ccl::lumn I below for
-~ 34(2-methoxyphenyl)-3H- 1H-s-triazolo[4,3-a][1,5]- mg unc .C IIIP und: -O1t ' 3 |
y ;f‘beglz‘}fﬁ?zigmﬁ-@ne gerllflodlﬂzepgﬂe- 1t g-dlﬂng 1' o methyl iodide and the compounds indicated in Column
. 2-(methylthio)-7-chloro- = ' 8-chloro-6-(3-methox enyl)- - - . . 9
5.(3-methoxyphenyl)-3H- = 1H-s-triazolo[4, 3_31[1“]' | 11 for 7-ch]oro-5-pheny1-1H-1 S-benzodiazepin-4-one-2
-~ 1,5-benzodiazepin-4-one . benzodiazepine-1,5-dione - thione in Example 35, the benzodlazepmones mdlcated,
2-(methylthio)-7-chloro- 1n Column III are obtained. |

E 1 om

~36. benzylbromide

- 7-(triﬂuorometlin) S-phenyl-
- 1H-1, S-benzodlazepln-4-one-

2- (benzylthm)-‘?-(tnﬂuoromethyl)—
5-—phenyl-3H-l S-benzodlazepm- |

2-thione . 4-one
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11
N -continued ey
| II m |
37. O-propyl p-toluene-  7-nitro-3-(o-chlorophenyl)- 2-(propylthio)-7-nitro-5-(o- - . .-
sulfonate '1H-1,5-bénzodiazepin-4-one-  chlorophenyl)-3H-1,5- benzadla- -
| o 2-thione zepin-4-one |
38. methyl iodide 7-(trifluoromethyl)-5-phenyl- 2-(methylthlo)-7 (tnﬂuoromethyl)-‘
o 1H-1,5- benzcdlazepm-él-ﬂne 5-phenyl-3H-1,5- henmdlazepm- -
| 2-thione 4-one -
39. diethyl sulfate 7-chloro-5-phenyl-1H-1,5- - 2- (ethylthlo)-‘?-chloro-
- benzodiazepin-4-one-2-thione  5-phenyl-3H-1,5- benzodlazel:nn-
_ 4-one . . -
EXAMPLES 40-65 | -continued
Following the procedure of Example 35 but substitut- I o II
ing the compounds indicated in Column I below for 15 diazepin-4-one-2-thione ~ benzodiazepin-4-one

7-chloro-5-phenyl 1H-1 5-benzodiazepin—4-one-2-
thione in Example 35, the compounds indicated in Col-

umn II are obtained.

62. 3-methoxy-7-chloro-5-
phenyl-1H-1,5-benzo-
“diazepin-4-one-2-thione

63. 8-methyl-S-phenyl-1H-

1,5-benzodiazepin-4-

one-2-thione
8-chloro-5-phenyl-1H-

1

I1

20 64.
. 1,5-benzodiazepin-4-
one-2-thione

40. S5-phenyl-1H-1,5-

41.

42.

43.

45.

46.
47.
48.
49.
50.
51,
52.
- phenyl)-1H-1,5-benzo-
33.
54.
- phenyl)-1H-1,5-benzo-
55.
56. -
57.

58.

59.

- 61,

benzodiazepin-4-one-
2-thione
7-(triftuoromethyl)-5-
phenyl-1H-1,5-benzo-
diazepin-4-one-2-
thione
7-nitro-S-phenyl-
1H-1,5-benzodiazepin-
4-one-2-thione
7-methyl-5-phenyl-1H-
1,5-benzodiazepin-4-
one-2-thione '
7-methoxy-5-phenyl-
1H-1,5-benzodiazepin-
4-one-2-thione
7-(methylthio)-5-
phenyl-1H-1,5-benzo-
diazepin-4-one-2-
thione
7-pentyl-5-phenyl-1H-
1,5-benzodiazepin-4-
one-2-thione
7-pentoxy-5-phenyl-
1H-1,5-benzodiazepin-
4-one-2-thione
7-bromo-3-phenyl-1H-
1,5-benzodiazepin4-
one-2-thione
7-fluoro-5-phenyl-

1H-1,5-benzodiazepin-

4-one-2-thione
7-cyano-3-phenyl-1H-
1,5-benzodiazepin-4-
one-2-thione
7-chloro-5-(2-chloro-
phenyl)-1H-1,5-benzo-
diazepin-4-one-2-thione.
7-chloro-5-(2-fluoro-

diazepin-4-one-2-thione
7-chloro-5-(3-chloro-
phenyl)-1H-1,5-benzo-

diazepin-4-one-2-thione.

7-chloro-5-(4-chloro-

diazepin-4-one-2-thione
7-chloro-5-(2-methoxy-
phenyl)-1H-1,5-benzo-
diazepin-4-one-2-thione
7-chloro-5-(3-methoxy-
phenyl)-1H-1,5-benzo-
diazepin-4-one-2-thione
7-chloro-5-(2-methyl-
phenyl)-1H-1,5-benzo-
diazepin-4-one-2-thione
7-chloro-3-(3-methyl-
phenyl)-1H-1,5-benzo-
diazepin-4-one-2-thione
7-chloro-5-(4-methyi-

phenyl)-1H-1,5-benzo-

diazepin-4-one-2-thione
3-methyl-7-chloro-5-
phenyl-1H-1,5-benzo-
diazepin-4-one-2-thione
3-(benzyloxy)-7-chloro-
5-phenyl-1H-1,5-benzo-

2-(methylthio)-5-phenyi-
3H-1,5-benzodiazepin-
4-one
2-{methylthio)-7-(tri-
fluoromethyl)-5-phenyl-
3H-1,5-benzodiazepin-
4-one
2-(methylthio)-7-nitro-
5-phenyl-3H-1,5-benzo-
diazepin-4-one
2-(methylthio)-7-methyl-
5-phenyl-3H-1,5-benzo-
diazepin-4-one

~ 2-(methylthio)-7-methoxy-

5-phenyl-3H-1,5-benzo-
diazepin-4-one ~
2,7-di{methylthio)-5-
phenyl-3H-1 S-benzodla-
zepin-4-one

2-(methylthio)-7-pentyl-5-
phenyl-3H-1,5-benzodiazepin-
4-one
2-(methylthio)-7-pentoxy-5-

~ phenyl-3H-1 ,5-benzodiazepin-

4-one
2-(methylthio)-7-bromo-5-
phenyl-3H-1,5-benzodiazepin-
4-one
2-(methylthio)-7-fluoro-5-

phenyl-3H-1,5-benzodiazepin-

4-one
2-(methylthio)-7-cyano-3-
phenyl-3H-1,5-benzodiazepin-
4-one
2-(methylthio)-7-chloro-3-
(2-chlorophenyl)-3H-1,5-
benzodiazepin-4-one
2-(methylthio)-7-chloro-5-
(2-fluorophenyl)-3H-1,5-
benzodiazepin-4-one |

‘2-(methylithio)-7-chloro-5-

(3-chlorophenyl)-3H-1,5-

 benzodiazepin-4-one

2-(methylthio)-7-chloro-5-
(4—chlor0phenyl)—3 H-1,5-

" benzodiazepin-4-one

2-(methylthio)-7-chloro-35-

(2-methoxyphenyl)-3H-1,5- |

benzodiazepin-4-one

2- (methylthm)—'?-chlnro—S-
(3-methoxyphenyl)-3H-1,5-
benzodiazepin4-one
2-(methylthio)-7-chloro-5-
(2-methylphenyl)-3H-1,5-
benzodiazepin-4-one
2-(methylthio)- 7-chloro-5-
(3-methylphenyl)-3H-1,5-
benzodiazepin-4-one
2-(methylthio)-7-chloro-5-
(4-methylphenyl)-3H-1,5-
benzodiazepin-4-one
2-(methylthio)-3-methyl-7-
chloro-5-phenyl-3H-1,5- -

benzodiazepin-4-one

2-(methylthio)-3- (benzylmy)-
7-chloro-5-phenyl-3H-1,5-

65

8-(trifluoromethyl)-5-

2-(methylthio)-3-methoxy-7-
chloro-5-phenyl-3H-1,5-
benzodiazepin-4-one
2-(methylthio)-8-methyl-5-
phenyl-3H-1,5- benzodlazepm-
4-one -
2-(methylthio)-8-chloro-5-
phenyl-3H-1,5-benzodiazepin-
4-one

2-(methylthio)-8- (tnﬂuara-

25

30

35

45

50

53

65

phenyl-1H-1,5-benzodia-

methyl)-5-phenyl-3H-1, S-benm-
zepin-4-one-2-thione S

diazepin-4-one

EXAMPLE 66

7-chloro- S-phenyl 1H-1 5-benzod1azepm-4-0ne-2— |
thione |

A solution of 28.6 g of 7-chloro-5-phenyl—lH-1,5-beh;
zodiazepine-2,4-dione and 23.3 g of phosphorus penta-
sulfide in 250 ml of pyridine is refluxed, with stirring,

for 40 minutes under argon. The solvent 1s evaporated

in vacuo. | .

The residue is stirred in ice water and extracted with
methylene chloride. The organic phase is washed con-
secutively with dilute aqueous hydrochloric acid, water
and dried. The organic phase is filtered through a short
column of neutral 1II alumina and the filtrate evapo-
rated. The residue i1s triturated with a small amount of
hot benzene and the product filtered off and dried.

EXAMPLE 67

8-chloro-6-(2',4'-dichlorophenyl)-1H-s-triazolo[4,3-
a][1,5]benzodiazepine-1,5-dione

- Part A

20 g of 2',4',5-trichloro-2-nitrodiphenylamine in 100
ml of methanol containing 0.2 g of Raney nickel is hy-
drogenated at an initial hydrogen pressure of 7 atm.
until three molar equivalents of hydrogen is consumed.
The suspension is filtered and the filtrate evaporated to
give the 2',4',5-trichloro-2-aminodiphenylamine.

Part B

To a stirred refluxing solution of 28.7 g of the above
produced 2',4’,5-trichloro-2-aminodiphenylamine in 400
ml benzene 1s added, dropwise, a solution of 13.8 g of
malonyl dichloride 1n 45 ml benzene. After addition is
complete the reaction was refluxed for 7 hours, concen-
trated to 3 the original volume and cooled. The prod-
uct, 7-chloro- (2' ,4'-dichlorophenyl)-1H-1, 5-benzod1aze—

‘pin-2,4-dione, 1s filtered off and dried.

Part C
Following the procedure of example 66 but substitut- -

~ing the above produced  7-chloro-5-(2',4'-dichloro-

phenyl)-1H-1,5-benzodiazepin-2,4-dione for 7-chloro-3-



4,070,355

- 13 .
 phenyl-1H-1,5-benzodiazepine-2,4-dione in example 66,

14

‘the substttuents and the position they occupy are indi-

gives 7-chloro-5-(2',4'-dichlorophenyl)-1H-1,5-bén- cated below:
Example e i
No. 7 8 9 0 2 ¥4 s 6
68. Cl Cl |
70. IR o B CH,SO,
73. a, CH; Cl
74. c CH; CH,
75. o Cl CH,
76. Cl - Cl
77. CH;,O CH;O -
78. Cl Cl Cl -
79. o al OCH,; : OCH;
80. Cl
81. o Cl Ci
2. OCH, OCH,;
83. , CH, I
24. | CH,SO,
85. Cl SCH,
- 86. Cl CH,SO0,
. 87. ci F F
88. - Cl F F
zodiazepin-4-one-2-thione. |
P EXAMPLE 89
Part L 25 4—Hydroxy-8-chloro 6-phenyl—1H—s—tr1azolo—[4 3-

Following the procedure of example 35 but substitut-
ing the above produced 7-chloro-5-(2',4'-dichloro-
phenyl)-1H-1,5-benzodiazepin-4-one-2-thione for 7-
chloro- S-phenyl-lH-l 5-benzodiazepin-4-one-2-thione
in example 35, gives 2-(methylthio)-7-chloro-5-(2', 4’
dichlorophenyl)-3H-1 5-benzod1azepm-4—one .

Part E

Following the procedure of example 1, Method B,
but substituting the above produced 2-(methylthio)-7-
chloro-5-(2',4'-dichlorophenyl)-3H-1,5-benzodiazepin-
4-one for 2- (methylthm)—?—chlom -5-phenyl-3H-1,5-ben-
zodiazepin-4-one in example 1, Method B, gives the title
compound of formula 1. |

EXAMPLES 68-88

. Following the procedure of part A to E of the fore-
going example but employing as starting materials the
substituted compounds of formula 10 wherein the sub-

stituents and the position they occupy are indicated 45

30

a}[1,5]benzodiazepine-1,5-dione

446 g of 4-(benzyloxy)-8-chloro-6-phenyl-1H-s-
triazolo{4,3-a}[1,5]benzodiazepine-1,5-dione in 400 ml
of ethanol containing 2.0 g of 10% palladium-on-char-
coal is hydrogenated at an initial hydrogen pressure of

40 p.s.i. After 0.1 mole of hydrogen has been absorbed,

35

the reaction is stopped, filtered and the solvent evapo-
rated. The residue is triturated with ether and the title
compound filtered off and dried. |

EXAMPLE 90

8-(methylsulfinyl)-6-phenyl-1H-s-triazolo[4,3-a][1,5]-
benzodiazepine-1,5-dione
3 22 g of 8- (methyltlno) 6-phenyl- lH-s-trlazolo [4,3-
a][1,5]benzodiazepine-1,5-dione and 2.14 g of sodium

metaperiodate in 500 ml methanol is stirred at +5° C for
24 hours. The reaction is evaporated; the residue dis-

solved in methyléne chloride, washed with water, dried

and concentrated. The.concentrate is chromatographed

below: -on twenty silica gel (1000p plates, 20 X 20 cm) using
Example :

NQ. 3 4 5 6 2r 3r 4! I 5: 61

68. Cl Cl |

69. Cl S

70. Cl CH,S80,

12, Cl CH, - CH;

73. Cl CH; | Cl

74 Cl CH, CH,

75. Cl Cl

76. Cl Cl

77. CH;0O CH-,0

78. ClI Cl | Cl B

79. Cl OCH,; OCH,

80. Cl

81. ClI Cl

82. CH,0 CH,O . .

83. | Cl CH,;

84. CH;S0, ~

85. Cl CH3S o

86. Cli B | CH3SOZ

- &7. - Cl F . F
88. Cl | F

there is obtained the correspondingly substituted com-

pound of formula I wherein R!=hydrogen and wherein |

abﬁone'ﬁmhanbl“ '.(9-:' 1.)' as eluting solvent. The ba.nd -

containing the product is removed, stirred with ace-



tone-methanol (4:1) and the silica gel filtered off. The
filtrate is evaporated to give the title compound.

EXAMPLE 91

8-amino-6-phenyl-1H-s-triazolo[4,3-a][1, S]benzodlaze- |

pine-1,5-dione

33.5 g of  8-nitro-6-phenyl-1H-s-triazolo[4,3-
a][1,5]benzodiazepine-1,5-dione in 100 ml of ethanol
containing 2.0 g of 10% palladium-on-charcoal is hy-
drogenated at room temperature at an initial hydrogen

pressure of 50 p.s.i. The reaction is stopped when 0.3

moles of hydrogen has been absorbed; the suspension i1s
filtered and the filtrate evaporated to glve the title com-

pound.

EXAMPLE 92

8-acetamido-6-phenyl-1-H-s-triazolo{4,3-a][1,5]ben-
zodiazepine-1,5-dione

291 g of 8-amino-6-phenyl-1H-s-triazolo[4,3-
a][1,5]benzodiazepine-1,5-dione and 1.02 g of acetic
anhydride in 50 ml pyridine is stirred for 12 hours then
refluxed for 30 minutes. The reaction is evaporated; the
residue is taken up in chloroform, washed with dilute
aqueous sodium bicarbonate, with water and dried. The
solvent is evaporated to give the title compound.

EXAMPLE 93

g- (methylsulfonyl)-6-phenyl-1H-s-triazolo[4,3-
- a]{1,5]benzodiazepine-1,5-dione

- Following the procedure of example 90, but using
4.14 g instead of 2.14 g of sodium metaperiodate, the
title compound is obtained.

EXAMPLE 9%4

2-Methyl-8-chloro-6-phenyl-1H-s-triazolo[4,3-
al[1,5]benzodiazepin-1,5-dione

To an ice-cooled, stirred solution of 3.7 g of 8-chloro-
6-phenyl-1H-s-triazolo[4,3-a][1,5]benzodiazepine-1,3-
dione in 100 ml of dried and distilled 1,2-dimethoxye-
thane is added, in a portionwise manner, 0.57 g of a 57%
dispersion of sodium hydride in mineral oil. After the
evolution of hydrogen has ceased (15 min), a solution of
1.79 g (0.014 mole) of methyl iodide is added, the ice
‘bath removed and stirring continued at room tempera-
ture for 2 hours, followed by heating under reflux for 1
hour. The solvent is then removed by distillation. The
residue is dissolved in 100 ml of chloroform, washed

twice with 100 ml portions of water, dried and concen- 5

trated. Treatment of the residue with a small amount of
ether precipitates the title compound which i1s filtered
off, dried and recrystallized from ethyl acetate.

EXAMPLE 95 - 101

Following the procedure of example 94 but substitut-
ing the compounds indicated in column I below for
methyl iodide in example 94, the compounds indicated
~in column II are obtained:

I I1

93.

3-dimethylaminopropyl  2-(3-dimethylaminopropyl)-
chloride 8-chloro-6-phenyl-1H-s-
- triazolo[4,3-a}[1,5]benzodia-

| zepine-1,5-dione

96.  2- dlethylammoethyl 2-(2-diethylaminoethyl)-8- -
bromide chloro-6-phenyl-1H-s-triazolo-
| [4,3-a][1,5]benzodiazepine- |

" 1,5-dione . -
97. - 2-dimethylaminoethy!

2-(2-dlmethylamlnoethyl)- -

4,070,355
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-continued
I 11
chloro-6-phenyl-1H-s-triazolo-

[4,3-a][1,5]benzodiazepine-
1,5-dione

chloride

98. 3-diethylaminopropyl 2-(3-diethylaminopropy!)-8-
chloride chloro-6-phenyl-1H-s-triazolo-
[4,3-a][1,5]benzodiazepine-
1,5-dione
99. Benzyl bromide 2-benzyl-8-chloro-6-phenyl-
1H-s-triazolo][. 4,3-a][1,5]-
benzodiazepin-1,5-dione
100. p-chlorophenethyl 2-(p-chlorophenethyl)-8-chloro-
chloride 6-phenyl-1H-s-triazolo[4,3-a]-
[1,5]benzodiazepine-1,5-
dione
101, 2-(N-benzyl-N-methyl- 2-{2-(N-benzyl-N-methylamino)-
- amino)ethyl chloride ethyl]-8-chloro-6-phenyl-1H-
s-triazolo[4,3-a][1,5]benzodia-
zepine-1,5-dione
102. 3-[(t-butoxycarbonyl)- 2-{3-[(t-butoxycarbonyl)amino}-

propyl]-8-chloro-6-phenyl-1H-
s-triazolo{4,3-a][1,5]benzo-
diazepine-1,5-dione

amino]propyl chloride

EXAMPLE 103

2-(2-Methylaminopropyl)-8-chloro-6-phenyl-1H-s-
triazolo[4,3-a][1,5]benzodiazepine-1,5-dione

4 g of 2-[2-(N-benzyl-N-methylamino)ethyl]-8-
chloro-6-phenyl-1H-s-triazolo[4,3-a][ 1,5 ]benzodiaze-
pine-1,5-dione in 100 ml of ethanol containing 0.4 g of
5% palladium on charcoal is hydrogenated at 50 p.s.i.
hydrogen pressure until 1 molar equivalent of hydrogen
is absorbed. The suspension is filtered and the filtrate 1s
evaporated. The residue is triturated with a small
amount of cold ether and the title compound is filtered

~ off and dried.

35

43

33

60
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EXAMPLE 104

2-(3-aminopropyl)-8-chloro-6-phenyl- 1H-s'triazolo[4,3-
al[1,5}benzodiazepine-1,5-dione

2.5 g of 2-3- (t-butoxycarbonylarnmo)propyl] 8-
chloro-6-phenyl-1H-s-triazolo[4,3-a][1,5]benzodiaze-
pine-1,5-dione in 50 ml of trifluoroacetic acid is stirred
at room temperature for 2 hours. The reaction is evapo-
rated and the residue is stirred with a solution of 1.9 g of
sodium bicarbonate in 400 ml of methanol-water (10:1).
After 3 hours the reaction is evaporated and the residue
is partitioned between methylene chloride and water.
The methylene chloride is washed with water, dried
and evaporated to give the title compound.

EXAMPLES 105 - 111

Following the procedure of Example 94 but substitut-
ing the compounds indicated in Column I below for
8-chloro-6-phenyl-1H-s-triazolo[4,3-a][ 1,5]benzodiaze-
phine-1,5-dione in Example 94, the compounds “indi-
cated in Column II are obtained.

I II

105. 6-phenyl-1H-s-triazolo- 2-methyl-6-phenyl-1H-s-
[4,3-a]{1,5]benzodia- triazolo[4,3-a](1,5]benzo-
zepine-1,5-dione diazepine-1,5-dione

106. 8-trifluoromethyl)-6- 2-methyl-8-(trifluoromethyl)-
phenyl-1H-s-tniazolo- 6-phenyl-1H-s-triazolo[4,3-a]-
[4,3-a]{1,5]benzodia- [1,5]benzodiazepine-1,5-
zepine-1,5-dione dione

107. 8-nitro-6-phenyl-1H- 2-methyl-8-nitro-6-phenyl-
-s-triazolo[4,3-a][1,5]- 1H-s-triazolo[4,3-a]{1,5])-
benzodiazepine-1,5- benzodiazepine-1,5-dione
dione |

- .108. _8-methyl-6-phenyl- 1H- 2,8-dimethyl-6-phenyl-

tnazolo[4 3-&][1 51-
- benzcrdlazepme—l 5-
dione

1H-s-triazolo[4,3-a][1,5]-
benzodiazepine-1,5-dione
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109. B-methoxy-6-pheny l-lH-
s-triazolof4,3-a]{1,5}- - -
| benzodtazepme-l 5-
dione - |
8-(methylthio)- 6-phenyl-
1H-s-triazolo[4,3-a]--
1, 5]benzod1azep1ne- -
| . lL,5-dione ~ . - dione

111. 4-benzyloxy-8 -chlore- ;7 2-methy}- (4-benzylexy-8-

| 6-phenyl-1H-s-triazolo- = ~ chloro)-6-phenyl-1H-s-triazolo-

[4,3-a]{1,5]benzodia- - [4,3-a][1,5 benzodlazepme-
zepine-1,5-dione __ '15-drene o

_-1H-s-tr1azele[4 3-a][1,5])-
= | j benzodrazepme-l S-dtone -

- 2-methyl- 8-(meth lthlo)-ﬁ-
. henyl-lH-a-tnazolo[4 3-a}-
~{1,5]benzodiazepine-1,5-*

110.

2-meth ]-S-methexy-ﬁ- hen ]- |

EXAMPLE 112 _ -
' 2-Methyl-4-hydroxy-6-phenyl-1H-s-triazolo[4,3- '
a][1,5}benzodiazepine-1,5-dione |

4

Following the procedure of example 89 but substitut-
ing  2-methyl-4-(benzyloxy)-8-chloro-6-phenyl-1H-s-
triazolo[4,3-a][1,5]benzodiazepine-1,5-dione for 4-(ben-
zyloxy)-8-chloro- 6-pheny1' 1H:s-triazolo[4,3-a][1,5]ben-
zodlazepme-l 5-dione in Example 89, the title com-
pound is obtained.

EXAMPLE 113
4—acet0xy-8-chloro—6-phenyl—1H-s-tr1azolo[4 3-
a]{1,5]benzodiazepine-1,5-dione

34 g of- 4—hydroxy-8-chloro-6-pheny1 1H-s-
triazolo{4,3-a]{1, S]benzodlazeplne—l 5-dione and 1.0 g of
acetic anhydride.in 10 ml of pyridine are warmed 1n a
steam bath for 0.2 hour and stirred at room temperature
for 10 hours. The reaction mixture is cooled, diluted
with 100 ml of methylene chloride and washed with 100
ml water contarmng 0.84 g sodium bicarbonate. The
organic phase is washed four times with water, dried
and evaporated. The residue s triturated with a mini-
mum amount of ether and the title compound filtered
off, dried and recrystallized from methylene ehlonde

and ether

EXAMPLE 114

8-chlero-2 6-d1phenyl-lH—s-tnazolo[4 3-a][1,5]ben- '
~ zodiazepine-1, S-dlone

14,070,355
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- 118.

- 119.

| :,;,_18-l

- -continued

] - I | |

dione |
B-breme-ﬁ-phen l 1H-

- s-triazolo|4,3-a][1,5]-
benzodiazepine-1,5-dione
- 9.chloro-6-phenyl-1H-

" s-triazolo[4,3-a][1,5]-
benzodiazepine-1,5-
dione
8-chloro-6-(o-chloro-

- phenyl)-1H-s-triazolo-
[4,3-a][1,5]benzodia-

- zepine-1,5-dione

117. 8-bromo-2,6-diphenyl-1H-
s-triazolo[4,3-a][1,5]- |
benzodiazepine-1,5-dione

- 9-chloro-2,6-diphenyl}-1H-
s-triazele[4,3-a][l,5]— |

benzodiazepine-1,5-dione

8-chloro-2-phenyl-6-(o-
chlorophenyl)-1H-s-triazolo-
[4, 3-a][l S]benzodtazeptne- .
1,5-dione |

EXAMPLES 120 - 124

Followmg the procedure of Example 114 but substi-
tuting the compounds indicated in Column I below for
‘8-chloro- 6-pheny1-lH—s—tr1azolo[4 3-a][1,5]benzodiaze-
pine-1,5-dione in example 114, and substituting o-

20 chlorobromobenzene for bromobenzene in example

25

30

35

A mixture of 8.2 g of 8-chlorq 6-phenyl-1H-s- 4°

triazolo[4,3-a][1,5]benzodiazepine-1,5-dione, 5 g of cop-
per powder and 2.5 g of potassium acetate in 100 ml of
‘bromobenzene are refluxed for 6 hours with stirring.
The reaction is diluted with methylene chloride, filtered
through a short Florisil column and the filtrate washed
with dilute aqueous ammonium hydroxide. The organic
phase is washed with ' water, dried and the solvent evap-
orated to give the title compound.

EXAMPLES 115 - 119
Following the procedure of example 114 but substi-

tuting the compounds indicated in Column I below for

.8-chlor0-6-phenyl-1H4s-triaz010[4 3-a]{1,5]benzodiaze-
pine-1,5-dione in Example 114, the compounds indi-
cated in Column II are obtained.

I | |

115. 8-(trifluoromethyl)-6- 8-(trifluoromethyl)-2,6- -
henyl-1H-s-triazolo- diphenyl-1H-s-triazolo- -
F4 3-a][1,5]benzodia- ~ [4,3-a][1,5]benzodiazepine-
zepine-1,5-dione | i,5-dione
: B-nrtre-ﬁ- henyl-1H- 8-nitro-2 ,6-diphenyl-1H- -
s-triazolo 4r3-'a][l,5]-' - s-triazolo[4,3-3a][1,5]-

116.
| benzodiazepine-1,5-. = - benzodlazepme-l S-drone I

50

55

65

114, the compounds indicated in Column II are ob-
tained. |

i i |

120. 8-chloro-6-phenyl-1H- 8-chloro-2-(o-chlorophenyl)-
s-triazolof4,3-a][1,5]- 6-phenyl-1H-s-triazolo[4,3-a]-
~ benzodiazepine-1,5- [1,5]benzodiazepine-1,5-
| - dione . dione
121.  8-(trifluoromethyl)-6- 8-(trifluvoromethyl)-2-(o-
| phenyl-1H-s-triazolo- chlorophenyl)-6-phenyl-1H-
{4,3-a}{1,5]benzodia- s-triazolo[4,3-a][1,5])-
- -. zepine-1,5-dione benzodiazepine-1,5-dione
- 122.  8-nitro-6-phenyl-1H- - 8-nitro-2-(o-chlorophenyl)-
s-triazolo[4,3-a][1,5}- 6-phenyl-1H-s-triazolo-
benzodiazepine-1,5- [4,3-a)[1,5]benzodiazepine-
dione 1,5-dione
123. 8-bromo-6-phenyl-1H- 8-bromo-2- (o-chlerephenyl)-
" s-triazolo[4,3-a](1,5]- 6-phenyl-1H-s-triazolo-
benzodiazepine-1,5- [4,3-a)[1,5]benzodiazepine-
dione - - 1,5-dione
124.  8-chloro-6-(o-chloro- 8-chloro-2,6-di(o-chloro-

phenyl)-1H-s-triazolo[4,3-a]-
[1,5]benzodiazepine-1,5-
dione

phenyl)-1H-s-triazolo-
[413'31 [1 :S]benZOdia-
zepine-1,5-dione

EXAMPLE 125

3-(7-chloro-5-phenyl-3H-1, 5-benzod1azep1n—4-0ne-2- |
yl)carbazic acid ethyl ester

Method A

3.2 g of 2-(methylthio)-7-chloro-5-phenyl-1H-1,5-
benzodiazepin-4-one and 1.8 g of ethyl carbazate in 100
ml ethanol is refluxed for 14 hours. During this time a
slow stream of nitrogen is bubbled through the reaction

“mixture. The mixture is evaporated, the residue taken
up in methylene chlorlde, washed with water, dried and

the solvent evaporated. The residue is chromato-
graphed on 10 1000y silica gel plates (20 X 20 cm) with
acetone-methanol (9:1) eluant. The band containing the
product is removed and stirred with acetone-methanol

(4:1). The silica gel is filtered off and the ﬁltrate evapo-

rated to gwe the title cornpound

Method B | N
2 8 g of 2-hydraz1no-7-chloro 5-phenyl-3H-1,5-ben-

‘zodiazepin-4-one and 1.1 g of ethyl chloroformate in 25

ml of friethylamine is stirred at room temperature for 10

hours.” The reaction mixture is evaporated and parti-
tioned between 100 m! methylene chloride and a solu-

~tion of 0.84 g sodium bicarbonate in 50 ml water. The

'. h orgamc phase 1S dned and evaporated
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EXAMPLE 126
Preparation of Capsule Formulation

Ingredient Milligrams per Capsule

8-chloro-6-phenyl-1H-s-triazolo-

[4,3-a][1, S]benzcdlazepme 1,5-dione 400
Starch 80
Magnesium stearate 5

10

The active ingredient, starch and magnesium stearate
are blended together. The mixture is used to fill hard
shell capsules of a suitable size at a fill weight of 485

milligrams per capsule

EXAMPLE 127
Preparation of Tablet Formulation

15

Ingredient Milligrams per Tablet

8-chloro-6-(2’-chlorophenyl)- 1H-s-tria-

zolo[4,3-a][1,5]benzodiazepine-1,5-dione. 300
Lactose 200
Corn starch (for mix) 50
Corn starch (for paste) 50
Magnesium stearate 6

niFE—

25

The active ingredient, lactose and corn starch (for mix)
are blended together. The corn starch (for paste) is
suspended in water at a ratio of 10 grams of corn starch
per 80 milliliters of water and heated with stirring to-
form a paste. This paste is then used to granulate the
mixed powders. The wet granules are passed through a
No. 8 screen and dried at 120° F. The dry granules are
passed through a No. 16 screen. The mixture is lubri-
cated with magnesium stearate and compressed into
tablets in a suitable tableting machine. Each tablet con-
tains 300 milligrams of active ingredient.

EXAMPLE 128
Preparation of Oral Syrup Formulation

35

Ingredient Amount
2-Methyl-8-chloro-6-phenyl-1H-s-triazolo-
[4,3-a][1,5]benzodiazepin-1,5-dione 500 mg.
Sorbitol solution (70% N.F.) 40 ml. 45
Sodium benzoate 150 mg. -
Sucaryl 90 mg.
Saccharin 10 mg.
Red Dye (F.D. &Co No. 2) 10 mg.
Cherry flavor 50 mg.
Distilled water gs to - 100 ml.

50

The scrbltcl solution is added to 40 milliliters of dis-
tilled water and the active ingredient is suspended
therein. The sucaryl saccharin, scdlum benzoate, flavcr

3

65

30

4,070,355

20

and dye are added and dissolved in the above solutncn
The volume is adjusted to 100 mithliters w1th distilled

- water.

Other mgredlents may replace those listed in the
above formulation. For example, a suspending agent
such as bentonite magma, tragacanth, carboxymethyl-
cellulose, or methylcellulose may be used. Phosphates, |
citrates or tartrates may be added as buffers. Preserva-
tives may include the parabens, sorbic acid and the like
and other flavors and dyes may be used i in place cf those
listed above. ~ | |

- What is claimed is:

1. A compound of the formula

0
NHNHCORS®

wherein

R2is H, alkyl of 1-3 carbcns, hydroxy or alkancyloxy
-of 1-4 carbons; =

X and Y are the same or different and are H, F, Cl,
Br, trifluoromethyl, alkyl of 1 to 4 carbons, alkoxy

- of 1-4 carbons, nitro, cyano, amino, alkanoylamino
of 1-4 carbons, alkylthio of 1-4 carbons, alkylsulfi-
nyl of 1-4 carbons or alkyl sulfonyl of 1-4 carbons;

nis 0,1 or 2; |

and Réis alkyl of 1—4 carbons optionally substltuted
by phenyl. |

2. The compound of claim 1 wherein R2is hydrogcn
or alkyl

3. The compound as defined in claim 1 wherem X
where present occupies the 7- or 8-position and Y
where present occupies the 2'- or 6’-posmcn

4. A compound of claim 1 wherein nis 1 and X occu-
pies the 8-position and is chloro or bromo, trifluoro-
methyl or nitro.

5. A compound of claim 1 wherein n is 1 and Y occu-
ples the 2’-p051tlcn and is chloro or fluoro, or wherein »
is 2 and Y occupies the 2'- and 6’-positions and is ﬂuorc
in each case.

6. A compound of claim 1 wherein R2is H, n is 1 and
X occupies the 8—p051t10n and is chloro, bromo, trifluo-

romethyl or nitro.
s = * * L I
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